Background: Every minute a child dies from malaria in Sub-Saharan Africa. Despite this high infant and child mortality associated with malaria, congenital malaria is still not adequately understood as regarding its frequency, severity and management. The objective of this research work was to determine the frequency and identify the socio-demographic factors associated with the onset of congenital malaria at the gynecological and pediatric units of the Borgou Regional Teaching Hospital (CHUD-B) in Benin in 2015. Methods: This study was a cross-sectional survey with analytical purpose, based on exhaustive census performed from April to July 2015 on newborns delivered at CHUD-B and their mothers. The dependent variable was the presence of congenital malaria and the independent variables were socio-demographic characteristics. The data were processed and analyzed using Epi Info software version 7.0 with a significant threshold of 0.05. Findings: The frequency of congenital malaria in newborns was 19%. No sociodemographic factor was associated with congenital malaria. Conclusion: Nearly one in five newborns delivered at CHUD-B had congenital malaria. Due to malaria's contribution to perinatal morbidity and mortality and subsequent receptivity of child victims to malaria, a longer study covering a whole year and focused on the determinants of congenital malaria should be carried out.
Introduction
Malaria is the most common parasitic disease globally; it mostly affects children under 5 years of age. Every two minutes, one child dies of malaria in Africa [1] .
Every year, malaria causes about 2500 deaths of pregnant women and affects approximately 200,000 to 300,000 infants who suffer from consequences such as intrauterine death, low birth weight or congenital malaria [2] [3] . Despite that high infant and child mortality associated with malaria in Sub-Saharan Africa, congenital malaria is still not properly understood there as regarding its frequency, severity and management [4] . In the West African sub-region, recent studies have reported high frequencies of congenital malaria: 24.4% in Burkina-Faso [5] and 46.7% in Nigeria [6] Two studies have established a higher susceptibility to infections in general and to severe malaria in particular during the first 30 months of life in infants with history of in utero exposure to Plasmodium [7] [8] . In Benin, despite due evidence of congenital malaria's adverse effects on the infant, the national protocol for malaria management does not take into account that age group, thus giving free rein to invalidated treatments. This research work aimed to determine the frequency of congenital malaria and identify associated sociodemographic factors at CHUD-B in 2015.
Methods
This research work was a cross-sectional and descriptive study with analytical purpose carried out in the mother and child department which gathers the Gy- The study target population consisted of infants delivered during the study period, under 7 days of age, and their mothers. Mothers were involved while being pregnant in delivery room and after they gave their informed consent. Included in the study were all newborns born alive or not, whose mothers gave informed consent to participate. In cases of death in utero, fresh conception product of gestational age greater than 22 Weeks of Amenorrhea (SA) or weighing more than 500g were also included. Excluded from the study were all newborns from HIV-infected mothers identified through systematic rapid serological screening at admission after pre-test counseling.
The sample size was determined through Schwartz formula with p = 15.3% [9] . The minimal size of our study's sample was 200. Sampling was exhaustive and recruitment consecutive. The data were collected using a form completed on the basis of face-to-face interview with mothers by the delivery room staff after childbirth, and data from medical records. The variable of interest was congenital malaria. The independent variables were sociodemographic. Congenital malaria diagnosis was based on performance of thick and thin blood smears using blood from umbilical cord or peripheral blood, as well as on double-blind rapid diagnostic test (RDT). This diagnosis of congenital malaria was adopted when 
Results
Characteristics of the study target population A total of 281 mothers and 300 infants were involved in the study. 19 mothers gave birth to twins, i.e. a twinning rate of 6.76% (19/281). There were 171 (57.0%) male infants and 129 female ones (43.0%) i.e. a sex ratio of 1.32. The mean birth weight was 2815.4 g ± 602.4 g; Mothers' mean age was 26± 6.02 years. The youngest one was 16 years and the oldest 51 years. The interval of age between 20 and 30 years was predominant.
More than 3 out of 4 mothers (76.6%; n = 281) were under 30 years of age.
Among the 281 mothers of infants involved, 235 lived in the city of Parakou (83.6%) and 46 out of (16.4%). Of the 281 mothers, 76 were housewives (27.0%), 70 were retailers (24.9%), 52 were artisans (18.5%), 32 were students %), 30 were public servants (10.7%), 12 were self-employed (4.3%), 5 were farmers (1.8%) and four were unemployed (1.5%).
In terms of educational attainment, 93 mothers were uneducated (33.1%) and 188 educated (66.9%), of whom 70 were primary (24.9%), 96 were secondary (34.1%) and 22 university level (7.8%). The mothers' mean gravidity was 2.8 ± 1.9 and their mean parity was 2.4 ± 1.7.
Characteristics of infants with malaria and their mothers
Among the 57 infants with malaria 30 were males (52.6%) and 27 females (47.4%)
i.e. a sex ratio of 1.11.
Their mothers' age was below 30 years in 78.9% of cases, and between 20 and Open Journal of Pediatrics Relationship between sociodemographic factors and congenital malaria Table 2 indicates the distribution of infants according to presence in them of congenital malaria and sociodemographic factors.
Discussion
The systematic character of case recruitment may cause selection-related biases in the results of this study. Besides, the fact that the study did not cover a full year may have not made it possible to highlight seasons' influence on malaria's incidence. Eventually, the conduct of the study in a hospital setting may have introduced an effect of "concentration" of cases if interaction between malaria and pregnancy is considered. All those elements do not enable to extrapolate the results obtained on the whole hospital over a full year, even less over the whole community. However, the study has the merit of addressing a problem which is real but neglected by policy-makers in the fight against malaria.
Frequency of congenital malaria
This study has pointed out that about one out of five children born at CHUD-B in 2015 had congenital malaria. This high frequency (19.0%) may be Inclusion in this study was about infants aged 0 to 7 days. Congenital malaria diagnosis was made by means of blood thick smear and additional test for infection diagnosis in order to eliminate neonatal bacterial infections [10] . By contrast, the prevalence of congenital malaria in Ile-Ife (Nigeria) reported by Obiajunwa et al. in 2005 was 46.7%, twice higher than the one found out here. This frequency is the highest we have found during literature review. The study was conducted in a highly endemic area with concentration of mothers suffering from malaria, where two out of three parturient women involved had positive placental parasitemia [6] .
In light of this research work and literature data, discrepancy or contrast between the epidemiological data of congenital malaria is related to lack of con-Open Journal of Pediatrics sensus on some elements. This variability may depend on the definition of congenital malaria, blood collection sites and time limit for blood collections in relation to childbirth, biological diagnosis methods used as well as lab technicians' experience in making and reading thick and thin blood smears' strip. It may also depend on the geographic situation of the different countries [11] .
Factors associated with congenital malaria In this same study, the sociodemographic characteristics were tested with congenital malaria without being statistically related to it. The data concerning mothers, namely place of residence (p = 0.28), educational status (p = 0.86) and occupation (p = 0.72), had no statistical relationship with onset of congenital malaria. Moreover, no relationship between the sex of infants involved in the study and congenital malaria (p = 0.459) was found out. We noted that most of the mothers involved in our study were young subjects (76.6%) under 30 years of age, with a mean age of 26 ± 6.02 years. The ratio of women under 30 years of age becomes more significant (79.2%) when considering mothers of infants with malaria. The same remark has been made by Nagalo et al. in Burkina Faso; they have reported that mothers were aged 27.9 ± 5.8 years (minima 17, maxima 41 years) on average, with a median of 27 years [5] . We did not find out in the literature sociodemographic characteristics associated with congenital malaria. Populations' behavior while coping with mosquitoes is determined at first sight by their knowledge about mechanism of malaria onset. It is therefore important to initiate studies on the relationship between the knowledge, attitude and practices of women of childbearing age concerning malaria, prevention measures and occurrence of malaria during pregnancy and by extension congenital malaria.
Conclusion
As a result of this study, it is noted that about one out of five infants born at CHUD-B carried congenital malaria. No sociodemographic factor investigated was associated with congenital malaria. A subsequent study covering a whole year is highly desirable to point out a possible seasonal variability and the level of knowledge of infant mothers in order to further enhance understanding of the factors of this disease.
